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Unit one 


Lesson one Motion in one direction 


Motion: 


is the change of the object’s position as time passes according to position of 
another object. 


Notes: O 


1. Movement of metro or train considered as examples Non in one direction. 


Bec. They can move forward or backward, not songy Bownwara 
2. Their path may be curved, straight both. O 


i. -o affecting Na (distance & time). 


ii. uE 


iii. Ge LS of speed (meter/second) (m/s) when distance measured by 
mete ime measured by second, 
Or een (Km/h) when distance measured by kilometer and time 
measured by hour (in case of cars, trains and planes). 

To change from km/h to m/s (x 1000/3600) or ( 5/18) 

To change from m/s to km /h (x 3600/1000) or ( 18/5) 
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Speedometer 
Is a counter used to identify the speed of car directly. 
The types of Speed | 


Non-uniform (irregular) 


Uniform (regular) Speed Speed 


1-Uniform speed: 


Object covers equal distance in equal periods of 
time. 


*Give reasons: 
It is hard to measure a regular lunio practically. 
Due to condition of the road and traffic. Z 
*What's meant by a car S 120 km /h. 
-This medi car covers distance 120 km in one hour. 


2-Non-Uniform speed: 
Object covers equal distance in unequal periods 
of time. 

Or 

Object covers unequal distance in equal periods 
of time. 
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So: we need to use (Average speed). 


Average speed: It is the total distance covered divided by the 


total time taken. 


V- total distance covered — d 
7 total time = NC 
, O 
> When an object moves with a uniform speed : O 
The average speed = the uniform speed (V= V). S 


Ei 


Relative speed: it is the speed of t Loving object 
relative to the observer. 


Note: -d 
> Relative speed depends on the péstwow of the observer. 
> Relative speed = Vy-2 jects move at the same direction. 


> Relative speed = V4+ V2QRen objects move in opposite direction. 
t 
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Exercise 
1. Write the scientific term: 


a. The distance that a moving object covers within a unit time. 


b. A moving object covers equal distance at equal periods of time. 

c. The total distance that moving objects covers divided by the total time taken to 
cover the distance. abaia N o E ) 

d. The value of the object’s speed relative to the observer. O 


2. Give reasons for: 


1. Cars and planes are provided with speedometer) 


2. Wes say phat the bodyn moves with unifor 


3. Calculate: 


1. Atrain moves from Cairo to go of 250 km in 2 hours find its 


speed. XO 


2. Calculate the average s f a car moves sins a sclreulat bath its length 300m 
for three rounds in Metes. 


GEEL 2000 LANGUAGE SCHOOLS 


Unit one 
Lesson two 


Cone) Graphical representation of moving in straight line 
gS 


e Physicists use another mathematical relations like graphs and tables. 
To: 
1. Predict the relation between certain physical quantities. 
2. Understand practical results o) 
3. Describe physical phenomena in an easier way. 
> Graphic representation of regular (uniform motion): © 


Time needed to 
Number Covered cover this distance Saed 
of trial distance (t) second Qv ey 
(d) meter t 
& (m/s) 
1 0.4 5 © 0.08 
2 0.6 75 O 0.08 
3 0.8 10 0.08 
4 1.0 XO 0.08 


A 
Distance-time graph for uniform speed  Distance-time graph for Non uniform speed 
Y Y 
t Peg 
Q 
v 
A 0 
| e EEE 
6 Pee 
v v 2 H 
: 3 . 
g 2 Po 
a Time(t) — 
Distance-time graph of an object at rest 
0 0 Time —> X 
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Acceleration: 


It is the change of an object's speed in one second (per unit time). 
It is the rate of change of speed. 


Change in speed (AV) 
Time (At) in which change occurs 


Acceleration (a) = 


Acceleration units = meter/second2 a 


Uniform acceleration it is the change (increase or decrease) of the object's 
speed by equal values through equal intervals of time. 


Graphic representation of uniform r acceleration): 


> The body moves with untig špeed. k 


V (final) = V (initial) O 


Acceleration (a) = ford) 
Q 
oves with irregular speed 


> The aN 
1- V (find (initial) 


It ith increasing acceleration. 


<— 


( ing up) (+ve acceleration) 


2- V (final) < V (initial)it moves with 
deceleration. 


(Slowing down). (- ve acceleration) 
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Exercise 
A. Write a suitable word to complete the following sentences: 


1. Acceleration (a) = 


Time (At) 
2. The (speed - time) graph for regular motion at uniform speed is represented by 
a E A line parallel to the ....................00 axis. 
B. Write the scientific term: 
1. The rate of change of speed of a moving body. (... ......ecceeecceeeseeeeeeeeetaggereeceteeeenee ) 
2. A kind of motion in which the object's speed increases by time. Na 
ee Ce Ree ) 
3. A kind of motion in which the initial speed of a ee O Q- than 
the final speed. AS 
PERI, E) DOE ceasensaasterd ) 
The change of the object's speed by equal values 3 h aa periods of time. 
a sienna ) 


C. Give reasons for: A 
1. The object which moves at uniform spęe acceleration equals zero. 


D. Problem: 
A car moves a = 40 m/s, then the driver use the brake to stop the car through 
a 


20 oe te the acceleration with which the car moves. 
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Unit one 
Lesson three 


Physical quantities (scalar and vector) 


-It is necessary to deal with the physical quantities and mathematical relationship 
to understand the physical phenomena. 


Physical quantities: 
They are quantities that can be measured and have measuring units in our life. 


Examples for physical quantities: 
Mass, length, time, speed, force, energy, temperature, velocity, NBete 
Each physical quantity has its own measuring unit. 


Types of physical quantities: O 
S 


1.Scalars. 


2.Vectors. 95) 


Scalar physical qu 


It is physical quantity papdrenitude only. 


i.e. it is enough to know its maghit(G only (numeric value and measuring unit) 
such as mass of the body 10) 


S 


Scalar pra ènter Its measuring unit 
Mass. N Kilogram (kg). 
eng Meter (m). 
D. l m/s km/h. 

hfe. Second or hour. 
Energy. Joule (j). 
Temperature. °F or °C 
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Vector physical quantities: 


It is physical quantity has magnitude and direction. 


> Vector physical quantities: 
They are physical quantities that have magnitude and direction. 


- l.e. we need to know magnitude and direction to descrie 
Vector Acceleration | Force Velocity Y Weight 


quantities XS 
Unit m/s2 Newton m/s Méte Newton 
Distance and displacement: 


SO path that the moving body covers from 
we int. 
> Examples: U) 
1. When the tornað from point (A) to the point( B) then to the end 
hoWn. 


point (C) a 


n 
titan by the boy from Ato C equals ô il 
=A 4+3=7m. M 
The acement from A to C = 5m in the hiii 


directionAé. 
B 
3m 


Note 


-The distance = the displacement when the object moves in straight line in one direction. 
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Points of comparisons Distance (d) Displacement (a) 
It is the actual length It is the shortest straight line 
Definition: of the path that a moving | between the starting and 
body covers from the ending points. 
starting point to the ail ; 
ending point. te 
It is determined by: Magnitude only Magnitude aiuGPection. 
Its kind: Scalar quantity Vector qu 
Measuring unit Meter or kilometer Mete meter. 


Velocity: it is the rate of change of displacement 


Or it is the displacement covered in one sei (unit time 
A. 


e 


It is the distance that is covered | It is the displacement that is 
in one second. OR covered in one second. OR 

It is the distance moved through | It is the displacement moved 
a unit time. through a unit time in a specific 


Definition 


direction. 


- Ñi ysical quantity that has | - It is a physical quantity that has 
It means Q: nitude but not a| magnitude & direction. 
ection. 


Measuring peter second ear 
It is the relationship between the | It is the relationship between the 
Total time Total time 
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Exercise 


A. Write a suitable word to complete the following sentences: 
1. Speed, gecateiientnnvtanctiens c E EE are examples of scalar physical quantities. 
2i Seucsesseateneeeteieess PEATE and acceleration are from the vector quantities. 


B. Write the scientific term: 


1. The scalar quantity which is measure in M/S. (........cccesseeeessseeeeseeee aa 


2. The vector quantity which is measured in m/s’. TEET a er ) 
3. The vector quantity which measured in meter/sec. (......... xO EEE ) 
4. The rate of change of displacement. (....oeecssesssesseeeesesse. €) Mii ) 


C. Give reasons for: 


1. Distance is a scalar quantity. oe 


D. Problem: 

When a car moves from Cairo ahha in a direct straight line with average 
velocity 30 km/h. Calculate th acement of Banaha from Cairo, knowing that 
the time taken by the car t cdyer this distance is 1.5 hours. 
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Unit two 
Lesson one 
Mirrors 


a 


Plane Spherical 


Mirrors . 
Mirrors 


Convex 


Mirrors 


Liqht reflection: 
It is the phenomenon of the light bouncing st fe same medium when it 
meets (strikes) a reflecting surface. sr 


> First law: 


> Second law: N 


> The x “ay between the angle of incidence and the angle of 
r{letfion can be represented by the opposite figure. 
(direct relation) 


Ame a 
ee Fie ee 


A mee aoe 
rE 
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> Some concepts that related to light reflection: 


The incident light ray 


It is the light ray that falls on 
the reflecting surface. 


Angle of 
Incidence 


Angle of 


equals Reflection 


Incident Ray Reflected Ray 


= The reflected light ray 


It is the light ray that bounces (returns 
back) from the reflecting surface. ____ PLANE MIRROR 


© 


Itis the angle between the incide fe ray and the normal 
(the line perpendicular to the D rface at the point of incidence). 


Angle of incidence 


It is the angle betwe e reflected light ray and the normal 


Give reasons for, YS 
The incident iene which falls perpendicular on a reflecting 
S 


surface reflect itself. 
Because ees of incidence equal 
| 


the TA ection equal zero. 


reflectir 
surface A 
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- They are the reflecting surfaces for light. 


1. Plane mirrors. 
is apiece of plane glass,painted from behindwith thin layer of silver to give 
the glass a bright surface that reflect most of incident light ray. 


2. Spherical mirrors. 


a. Concave mirrors. b. Convex mirrors. 
Properties of the image formed in the plane mirror: 


© The image is upright (erect). 

© The image is equal to the object in size. 

© The image is laterally inverted (reversed). 
©The image is virtual. (GR) 


Because it cannot be received on a screen ang. is 
produced by the intersection of the extension cident and reflected rays. 


©The distance between the object an irror is equal to 

the distance between the image ante mirror. 

@The straight line joining the to its image is perpendicular to 

the surface of the mirror. 
What is meant by spherical 
It is the mirror that S 


Types ofthe Sen = 


. A conc Qio.. 


ting surface is a part of a hollow sphere. 


concave mirror 


- A mirfdr its reflecting surface is a part of the inner surface of the sphere. 
- It converges (Collects) light rays after reflection. 

2. A convex mirror: 

- A mirror, its reflecting surface is a part of the outer surface of the sphere. 
- It diverges light rays after reflection. 


convex mirror 
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Concepts related to the spherical mirrors: 


Explanation fig. 


lIt is the center of 
the sphere that 
1. Center of the mirror part of it: 
mirror Note; 
curvature ^ It is in front of 


(C): the concave mirror. 
- Itis behind 


the convex mirror. Le 
Concave Miror Convex Mirror 


lIt is the point that 
is the middle of 
the reflective 
2. Pole of surface of the 
the mirror. 
mirror 


(P): 


Y . 
D Concave mirror Convex mirror 


Midpoint of xy is P 


[lt is the radius of 
the sphere that 


mirror 
the mirror is a part 
curvature 
of it. 


m): Concave miror Convex mirror 
Radius of Curvature 


3. Radius of 


iit is the straight 


4. Princip line that passes by Principal axis Principal axis 
axis of the the pole of c G 
mirror the mirror (P) and 
(CP): its center of Concave mirror Convex mirror 
curvature (C). Piincipel Axts 
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lIt is any straight 
line that passes by 
the center of 
curvature of 
the mirror and any 
point on its surface 
except the pole of 
the mirror. 


5. Secondary 
axis of the 


mirror: 
Concave mirror Convex mirror 


Secondary Axis 


lIt is the point of ae 

collection of the 4 
6. Principal parallel rays after 
focus of | being reflected from | -Principal Axis 


the the concave mirror. 
mirror OR 
(F): lIt is the point of 
intersection of 
reflected rays. 
7. Focal | It is the distance 
lengthof | between the focus 
the of the mirror (F) 
mirror (f): | and its pole (P). 


It is the image that can be received on It is the image that cannot be 
ie screen. received on a screen. 


FSE Fhin isyer of sihor 
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The path of the Explanation The bath of the reflected 
incident light ray light rays 


1. Incident light ray 
parallel to principle axis 


It reflects passing through 
The focus. 


Ray parallel to principal axis 


Aray of light passin: 
through the principal 


2. The incident light ray cae | It reflects ow to the 
Passes through focus =e 


MIRROR 
=i reflects on itself. 


3. The incident light ray 
Passes by the center of 
Curvature (C) 


Aray of light passing 
through the centre of 
curvature 


MIRRO| 


VÒ 


The cases of the formatioohiages by the concave mirror: 


1. The object is voè (the incident rays are parallel to the principal 


axis) 
v The position object: - Very far 
v The po itid the image: - At the focus 
v The ploris of the formed image: 
- Rea 
- Very tiny (dot) 
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2. The object at a distance greater than the double of focal length: 
v The position of the object: - At a distance greater than the double of focal 
length. 
v The position of the image: - At a distance greater than the focal 
length, but less than the double of focal length. 
(between the focus and the center of curvature) 
v The properties of the formed image: 
- Real - Inverted 
- Small (diminished) 


3. The object at a distance greater than the f G tenth, but less 
than the double of focal length (between as is 
curvature): 
v The position of the object: - At the center o re(C) 
v The position of the image: - At the cente rvature. 
vV The properties of the formed image: 


- Real - mep 


- Equal to the object 


N : 
ws 


Whenthe Objectis Placed’at the Centre of Curvature 
4. The object at pain greater than 
the focal leggth¥ but less than the > ii: 
double of KENengin (between the focus S "TE i 
(F) an ter of curvature (C)) | pre 


s and the center of 


{v The p on of the object: - Between the 
focus (F) and the center of curvature (C). 
(at a distance more than the focal length but 
less than radius of curvature) 
v The position of the image: - After the center of curvature. 
v The properties of the formed image: 
- Real - Inverted - Magnified 


When the Object is Between C and F 
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5. The object at a distance less than the focal length. (before the focus): 

v The position of the object: - Between the focus (F) and the pole (P). 
(at a distance less than the focal length) 

v The position of the image: - Behind the mirror. 


v The properties of the formed image: E -a A 
- Virtual - Inverted a P 
- Magnified —e a pa ~ 


ery 


When me Object en Ihe Pole and the Focus 
- Radius of mirror curvature (r) = 2f 


1 
- Focal length = = r 


Uses of the concave mirror: 
1. As a torch to reflect light. 


2. In front lights of the car to reflect li 
3. In shaving. 5-In light houses to g 


ui ips- 
4. In solar ovens.6-In air crafts . i airports 


1. Convex mirror is used iew mirror on the passenger's side of a car (G.R.) 
Because if rome ect and smaller image for the way behind the car. 
2. Convex mirroNs itable for convenient shop, and big supermarket and 


any other F fibr where need anti-thief. 


OBJECT 
LOSER 


properities of image formed by convex mirror:- 


1- irtual 2- erect(upright) 3-diminished 
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Exercise 


A. Write the scientific term: 
1. The angle between incident ray and the line perpendicular on the reflecting 


surface. (eee ) 
2. A mirror who's reflecting surface is the inner surface of a sphere and converges 

the light rays. (Gee ee ) 
3. Angle of incidence = angle of reflection. ere PA EEA ) 
4. A point that is in center of the reflective surface of the spherical 


(AN ae ) 
5. The straight line that passes by the center of curvatutrg e 
point on its surface besides the pole of the mirror. © E T ) 


B. Give reasons for: 
1. The image formed by a plane mirror is iO 


C. Problem: 
1. A person standsai nt of a plane mirror at a distance of 25 meters. Calculate 
the aN the person and his/her image. 


21 


GEEL 2000 LANGUAGE SCHOOLS 


Unit two 


Lesson two Lenses 


The lens: 


It is a transparent medium that refracts the light and is limited with two spherical surfaces. 


- They are made of glass or plastic. Ae 
Uses of lens: & 


1. In medical eye glasses either for reading or walking. 

2. Magnifying lens used in fixing watches. 

3. Used in binoculars to follow battles. 5 

4. Making of some sets projectors, camera an Cr tying lens. 


5-Making telescope to get enlarged and near image f ial bodies. 
6-Making microscope to form magnified image for ti e 
Types of lenses: 
1. Convex lens; © 
hickness at the tips. 


- Itis thick at the center and Ea 
- It collects light rays RS on it (Converging lens) 


2. Concave lens; 
- Itis thin at.th ter and thick at the two tips. 


- It separa a rays, so it is called (diverging lens) 
@ 


x 


a 
+ 
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Special concepts related to the lenses: 


Concepts Definition Explanation fig. 
1. Center of lIt is the center of the sphere 
curvature of that this face is a part of it: The princspat ad 
the lens face e.g. Ci& C2 3 ; 2 
(C): j p i 
2. The optical | [It is the point inside the lens 
center ofthe | placed on the principal axis in NO 
lens (P): the mid distance between its O 
| | face. pO 
3. The [It is the line between the two 
principal centers of the lens passing by ‘ y 
axis: the optical center of the lens. ee 


, f c, 


4. The radius | [Itis half the diameter (radius) È 


of curvature of the sphere that this face i P 
of the face of a part ofit. Koa b 
the lens (r): 


5. The lIt is any line pa 
secondary the optical N 
ri 


axis: except t 


6. The focus of l K point of collection 
the lens (F): rallel light rays after 
Q; refraction from the lens. 


Ci 
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F~ me 
L OOC 


= 


7. The focal 
length of the 
lens (f): 


lIt is the distance between 
the focus and optical center of 


the lens. 
1 
[= af 


convex lens 


focal point 


k- focal length 


G.R. The lens has two centres of curvature (has two foci). 


Because it has two spherical surfaces. 


A. Convex lens; 


Rules of determination the direction of the light rays 


the convex lens: 


NC 
& 


r passing through 


The path of the 
incident light ray 


Explanation 


The bath of the refracted 
light rays 


1. The incident light ray 
Passes through focus 


It refracts parallel to 
the Principle axis. 


parallel to 
Principle axis 


2. Incident light ray 


ry 


S 
Ñ 


It refracts passing through 
The focus. 


3. The aat: 
Passes he optical 


center of the lens 


ight ray 


It passes without refraction 
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A-The cases of the formation of images by the convex lens: 


1.The object is very far (the incident rays are parallel to the 
principal axis): 


The position of the object: - Very far ———_+»>—___&. 
The position of the image: - At the focus - E ON 
Í ; > —+-— >a 
The properties of the formed image: b L il 
- Real — E p 
- Very tiny (dot) NS 
3. The object at a distance greater than the double al length: 
The position of the object: - At a distance greater t double of focal 
length. 


The position of the image: - At a distance great fhan the focal length, but 
less than the double of focal length.(betweefthe focus and the center of 


curvature) 
Object 


The properties of the formed [s —% —— 
image: Ç~ it 


= Real A ~ oN} 
- Inverted Z PNS 


- Small (diminished) N 
4. The object at a GN greater than the focal length, but less 


than the doubęN ocal length (between the focus and the center of 
curvature): 


of the object: - At the center of curvature (C) 
of the image: - At the center of curvature. 


- [Inverted 
- Equal to the object 
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5. The object at a distance greater than the focal length, but less 
than the double of focal length (between the focus (F) and the center 
of curvature (C)) 

The position of the object: - Between the focus (F) and the center of 

curvature (C). 

The position of the image: - After the center of curvature. 

The properties of the 

formed image: 

- Real 
- Inverted 
- Magnified 


6. The object at focus. 
The position of the object: 
- At the focus (F). 

The position of the image: 

- No image is formed. 


The properties of the formed red Se a 
No image is formed. VO x 


v The positi object: 
- In front oft oncave lens. 


v The position of the image: 


- Be e object in the same side. 
v roperties of 
a 
formed image: = 
- Virtual — | 
- Erect | 
- Small a D 


26 


GEEL 2000 LANGUAGE SCHOOLS 


. Itis formed due to . Itis formed due to the intersection 
the intersection of the reflected of the extensions of the reflected 
or refracted light rays. or refracted light rays. 

. It can be received on a Screen. . It cannot be received on a screen. 

. Itis always inverted. . Itis always erect (upright). 

. Itis larger or smaller than . Itis larger, smaller or equal to 


the object. the object. 
O~ 
> Applications on lenses: 
Telescopes: they are used for formation of enlargegifiakes for the heavenly 


bodies. 
Microscope: they are used for formation of eteo images of tiny images. 


The vision: se 


LIQM Source 
Fs eee x 
When the light falls on any oe 


Lens 
then return back to the even uo iris 


see the object. O Watt Lamp Retina 


Notes: S 
1. The diameter of all is the distance between the optical center of 
the lens and the retjna. 


Cornea 


2.To see imag rly, the image must be formed on the retina. 
3.The n @Pperson can see clearly: 
a. S objects (at distance not less than 25cm) 
b. Far objects (at distance up to 6 meters) 
Treatment of vision defects: 
1. Short sightedness: 
The vision defect through which near objects can be seen clearly but far 


objects seem distorted. 
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The reason 


2. Long sightedness: 
The vision defect through which far objects can be seen clearly but near 
objects seem distorted. 


Definition 


It is a vision defect through 
which near objects can be seen 
clearly but far objects seem 
distorted (not seen clearly). 
G.R. 

Because the images of far objects 


do not fall on the retina of the eye 
but in front of it. 


1. The increase in the eyeball 
radius 
(Shortness in the eye sphere). 


This causes the retina is far 

from the eye lens. 

2. The increase of convexity 
of the eye lens surface 


(the surface of the eye lens is 
more convex). 


This result in a smaller focal 
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It is a vision defect through 
which far objects can be seen 
clearly but near objects seem 
distorted (not seen clearly). 
G.R. 

Because the image of the near 


objects do not fall on the eye 
retina but behind it. 


1. The decrease of the eyeball 
radius 
(Longest in the eye sphere). 
This causes the retina is close 
to the eye lens. 
2. The decrease of convexity 
of the eye lens surface 


(The surface of the eye lens is 
less convex). 


This result in a long focal 
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[æ 
© 
=m 
p= 
iS) 
oO 
> 
fæ 
© 
(e) 


length of the eye lens, then 

the parallel rays coming from 
the far object is collected at 

a point in front of the retina 
and disperses after that 
forming an unclear image on 
the retina. 


By using a concave lens which 
disperses the rays to form 
diverge image of the objects on 
the retina. 

Therefore, short-sighted 
person needs a medical eye 
glasses with concave lenseg\ 


length of the eye lens, then 

the parallel rays coming from 
the near object is collected at 

a point behind the retina and 
disperses after that forming an 
unclear image behind 

the retina. 


wwex lens which 
says to form visual 
e objects on 


By using 
collects 
images 
the (tina. 
efore, the long-sighted 


Cataract: on Gi most dangerous diseases makes eyes lens become dark. 


Reasons: 
Treatment; 
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oe — side effects of the drugs — genetic readiness. 


e by surgery to exchange the lens of the eye with plastic lens. 
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Exercise 


A) Write the scientific term for each: 
1. Transparent medium that causes light refraction. (...........ccccceeessccseeesessesessseeeeees ) 
2. The image that is formed due to the collection of refracted light rays and can be 

received on screen. EEE E E A E ) 
3. Lens that diverge light rays fall on it. EE ) 
4. Any line that passes through optical center except the principal axis. 


5. Disease infects eye lens so that it becomes dark. (ecse WAY. ) 


B) Put \) or (X) in front of the following: O 
1. The incident light ray that passes the optical center passes vin reflection. 


2. The body found at the focus in front of convex les ‘Do image. ( 
3. Each lens has only one center of curvature. ( 
O ( 


wo ~ ~ 


4. The convex lens is a converging lens. 


1. The collective lens has two foci w collective mirror has only one. 


2. The object that is place focus of the convex mirror has no image. 


C) Give reasons for each: X% 


3. Itis O real image by concave lens. 
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Unit three 
Lesson one 
The universe 
The universe: 
It is the wide and extended space that contains all 
the galaxies, stars, planets, moons, living organisms 
and everything. 
- It contains about 100000 million galaxies. 
- Itis very vast. 


Galaxies: 

They are groups of stars that rotate together in coamie Spat by the effect of 
gravity. 

- Each galaxy has a distinctive shape score the harmony and order 


of the stars in it. > 


The galaxy to which our solar syste ys ongs is the milky way 
Clusters of galaxies: > 


They are groups of Aadjes that rotate together in cosmic space by 
effect of gravity. S The Milky Way Galaxy: 200 billion stars 


‘Vv 


- Then (large) stars gather in the center. pt 

- The recent small stars are located on the spiral arms of the galaxy. 

- Milky Way galaxy was given that name as it appears in the sky as 
splashing milk. 

- Milky Way galaxy contains all the stars that we see in the sky. 
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The solar system: 
It is the sun and eight planets revolve around it. 


- Itis located at one arm of the spiral arms of Milky Way galaxy. 

- The sun takes about 220 million years to make one complete rotation 
around the center of the galaxy. 

- Earth is one of the planets that revolve around the sun. 


- Earth is the planet of life. 
- To measure the distances through the universe we use up Vr 


The Sun 


Light year: It is the ane light covers in one year and it equals 
about 9.467X1012 Am. 


- It is continous Sepa igh between galaxies in space 
Distances betWeen Balaxies increases as time passes, as galaxies move 


Concl SM) 
The anWerse is in continues expansion. 
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The Big bang theory 


Since about 15000 million years, the universe was very small and very hot. 


e The present universe is 
formed after 15,000 million 


e Earliest life forms began to 
appear on earth after about 
12,000 million years of the 


Big Bang. 


was born after 


0 AN years of the 
Bang and then the Earth 


e Our galaxy, the Milky Way, 
took its disc form after 5000 
million years of the Big Bang of 


Moon® -Venus 


the Big Bang 


e Ancestral galaxies were 
evolved within 2000 to 3000 
million years of the Big Bang 


e The universe was 
formed in bengek] 
But with the Agan ion 


process, m tarted to 


1 Big bang 
e Within minutes, the 


PETE universe was formed 
merg es inside it. 


e The ty helped in the 
gathering of more masses 


containing 75% hydrogen 
and 25% helium. 
e Temperature was about 


leaving areas of empty space 


10,000 million degrees. 


between them. At the end, 


areas of the gathering of e Matter got joined in 


matter produced stars and masses after 1000 million 


galaxies. years of the Big Bang. 
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Scientific ideas about the evolution of the solar system:- 
© Nebular theory 
® The crossing star theory. 
© The modern theory. 
Theories that explain the origin of solar system: 
1. Laplace theory (nebular theory) (1796) 


*-The solar system was a glowing gaseous sphere revolving around E” in 
a sphere called Nebula. A 


*-The gaseous rings: 
a-Under the effect of centrifugal force, the nebula lost its nee shape and 


became in a form of flat rotating disc. 


b-Parts got separated from the flat disc. we) 
c-The gaseous rings cooled down and frozen for the planets of the solar system 
d-The flaming mass that remains at the cent s the sun. 


2-Crossing star theory [Chamberlain an 
Moulton (1905) A » 


> Solar system where origina ibe sun. 
1. A huge star approached to ae 
2. This star attracted sete) hat led to great 


expansion to the sun int Or the sun. 
3. Thesun escaped fr at star. 


4. The gaseous Q rted to condense then 


forming planets. 
2. The mio theory of the world: (1944) 


1-A star was rotating near to the sun. 


The occurrence of a a 
nuclear explosionto. pet" T nI 

the star pr ~~ The rotation of 
2-The star exploded due to huge nuclear e produced gase 


S x 
¢ around the sun 4 The rotation of 


explosio n. EJAN ihe son 4 the star near 


| w the sun 
3-This cloud subjected to cooling and 6: 
contraction and form the planets. 


the gravity of the sun 
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The importantinstrument to study the outer space 


1- solar telescope:- Itis centred on the earth. 
It forms a picture for the sun 


It works on reflecting the sun rays in downward to a concave mirror in atunnel under the earth surface 
the sun light is gathered , then separated into asolar spectrum by spectrometer. 
Apicture of the sun is formed in amonitoring room where astronomer can study its light. 


9. The Hubble telescopé was launched in April in 1990 it rotates around the deto of 500 k 
collects photos for the universe that gives us details about its state since million r it gives 
)pportunity to study the evolution of the universe after the big bang. O 
Exercise NN 
A) Complete the following statements: © 
1. Galaxies are group Of..................00068 that rotate tos a in the space by 
the effect of .. NE S Y 
2. The galaxy where ack earth is found is Q 
3.is a group of galaxies found together. "3s 
B)Write the scientific term: 
1. Itis a wide and extended spac ne o 
2. The bigger units that ey verse. ee 
WE see in the sky. (icc trical idarenteanreincotsanice) 


3. It contains all the Te 
4. It is located A of the arms of the Milky Way galaxy. 


(oaan KJ. a) 


5. The npr used to measure distances between stars and galaxies in 
the un 
6.A theory assumed that solar system was originally a star rather than the sun. 


C)Give reasons for; 
1. The continuous separation (expansion) of the space. 
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Unit 4 


Lesson one 
Cell Division 


- The cell is the building unit of living organisms. 
Types of living organisms 


© 


Unicellular organisms | Multicellular organisms 


Types of cells in multicellulgy 
organisms %) 


Q l 


© Somatic cells Q © Reproductive cells 
e They are all body cells e Testis and ovary cells 
except reproductive cell O) (human and animals) 

l Cells of l A e Anther and ovary cells 
(liver - skin - kidney) in NO (plants) 
animals and human i P 

Divided by: 


e The cells of (roots - 
leaves) in pl Meiosis 

ivi 1. Formation of male and 

female gametes which 


1. The of living are responsible for 
rganisms. reproduction in living 
organisms. 
2.Compensation of 2. Transfer of genetic traits 
the damaged cells. from parents to their 
offspring. 
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Chromosomes: 
- It consists of : 


- Two connected threads, each thread is called 
Chromatid. 

- The two threads are connected at apoint called 
Centromere 

- Chemical structure: AN 
Each chromatid formed of nucleic acid called (DNA) that are hes 

> The number of chromosomes in a living organisms: 

a. Different from one species to another. YY 

b. Fixed in the members of the same species. 

> Somatic cells contain two sets of chromosome io 2N), while in gametes 

> is a (haploid N). 
In human the somatic cells contain 46 pp ones in each cell, while 


the genetic cells contain only 23 chr. es 


TOf cells division 


© Mitosis cell divis © Meiosis cell division 
(indirect cell di (reduction cell division) 


Occurrence: it occurs in the somatic cells (all body cells except reproductive cells). 
Importance: 

a. Growth of the living organisms (animals and plants). 

b. Completing the asexual reproduction. 

c. Compensate the missing parts of some organisms. 
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Metaphase 


Centromere 
Equitorial plane 


Phases of mitosis: 

- Before the cell starts the cell division the 
cell passes through interphase, in which 
the cell prepares itself for division by: 


a. Duplication of the amount of DNA. A pair of chromosomal 
b. Some important processes occur. V 
1. Prophase: & 


- Chromatin reticulum condenses then appears in safari of long, thin and 
double strings (chromosomes). 

- Network of filamentous fibers called (soing fibers are formed extending 
between two pole of the cell 


- The nucleolus and nuclear membr ae 
- Note: & 
a. In animal cell spindle fhe Oe d by centrosome. 


b.In plant cell spindle fibers fomed by cytoplasm. 
- The chro es connected to spindle 


i Cae along the cell equator. 


2. Metaphase: 
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e anaphase: Po 
have separated 

- The centromere of the chromosomes m T 
split lengthwise into two halves, poles, 
so the chromatids separate from each 
other. 

- Spindle fibers begin to shrink and two identical groups of o 

- are formed each group of chromosomes migrate to on e cell's poles. 


OX 


4. Telophase: 


© 
- The spindle fibers disappear. © 
- A nuclear membrane is formed at ea Gori the cell to form two nuclei 
one at each pole. S 

- At the end of this phase th CX ides into two new cells each one 


contains penjan a oe ë Telophase 
F- > g N 
j i 
/ 


\/ N The chromosomes 
i e ga , are at the poles, 
YS E r4 N | [j y i \ and are becoming 
i, i i žæġ-| more difuse. The 
YS ce \ EA } “a! nuclear envelope 
\ l PA } is reforming. The 
\ Pi / cytoplasm may be 
HA dividing. 


È m < me- 
On 
1. Meiosis: 


Occurrence: 


It occurs only in the reproductive cells. 
- In human and animals: 
a. It occurs in testis to make male gametes.(sperms) 
b. It occurs in ovary to make female gametes. (ova) 
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Importance: 
- Production of male and female gametes to complete sexual reproduction. 
Phases of meiosis: 
1. First meiotic division. 
2. Second meiotic division. 
A. First meiotic division: 


- It produces two cells each one of them contains half the numb Gh 


chromosomes. 
1. Chromatin reticulum condenses and appears as chrom 
2. Chromosomes are arranged in homologous pairs, ea 
chromatids. (Tetrads). 
3. Crossing over phenomenon occurs 
4. Nuclear membrane and nucleolus 
disappear. 
5. Each two homologous ‘rom ea 
the tetrads move away from er 
“pie fibers appears mee ct to chromosomes at centromere. 


o xc 


It is the phenom at takes place at the end of 
the i oeafObce in which some parts of the two inner chromatids of each 
tetrad are ofcbenged to produce new genetic arrangements. 


KK KX XX 


A tetrad The inner chromtids of homologous Exchange of some parts of the two 
chromosames come close to each other inner chromitds in a tetrad 


*Importance of the crossing over phenomenon 
- variation of genetic traits among the members of the same species 
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Metaphase l: 


Chromosomes pairs arrange at the cell equator. 


Anaphase l: 


1. The spindle fibers shrink, so every two homologous 
chromosomes move away from each other. 

2. One of the two chromosomes migrates towards 
the cell pole and the other migrates towards the other 
pole. 

3. Each pole of the cell contains half the number of 
chromosomes of the parent cell. © 


& 


1. The spindle fibers disappear. 

2. A nuclear membrane is formed at the,pelés of the cell, leading to 
the formation of two nuclei. 

3. Each cell contains half the n Lap original chromosomes. 


-It aims to increas mber of the produced cells from the first meiotic 


division 
-At the end inodd: 4 cells of half the number of chromosomes (haploid). 


-Q 


Meiosis Mitosis 


DNA Replication 


K iisioda 1 2o 
Meiosis lI xX 


£ Mitosis x 
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Nano technology and cancer treatment 


“Cancer occurs when the body cell are divided without controlling, the mass resulted from this division 
is called tumor 
*- Dr.mustafa El said discovered away to detect the cancer and kill by using small of gold measured by 
nanometer by technic called Nano- technology which used in:- 
1- discovering cancer 
by loading proteins with nano molecules of gold and then injecting them into the patient,these molecules 
through the blood and attach on the cancerous cell surface to montor it through microscope. 
2- Treatment of cancer 
a- by using nano- molecules of gold 
by focusing laser to the gold molecules then these molecules absorb light and convert it into heat whic 
burn and kill these cell. 


b- by using developed microscopes bombs Ne) 
by using smart microscopic bombs that penetrates the cancer cells and aie ghg rom inside 


Exercise ww 
A) Write the scientific term of the following: © 
1. They are thread like structures that have the main rAr cell division. 


2. It consists of two chromatids connected togejoð centromere. 


d fPôm each pole of the cell in the prophase. 


Crossing over is the source of genetic variation on between members of 
the same species. 
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Unit four 


Lesson two 


Sexual and asexual reproduction 


Reproduction process: 
It is the biological process, where the living organism produces new 
individuals of the same kind to ensure it continuity. 


Types of reproduction O 
© Asexual C @ Sex production 
1.It occurs by only one 1. It rs through two 
living organism. i organisms, 
one of them is a male 
a es tly o m ee ©) and the other is a female.) 
celled living organisms. a. ee oo 
(Such as budding in sr It occ in higher living 
a yeast and binary fission O i ins of plants and 
in Amoeba.) A animals. 
> Asexual reproduction: XO 
It is the process by whi ing organisms produce new individuals with 
genetic traits idengi those of their parents. 
It occurs in: ay, 
e Unicellular fving organisms. 
e Some llular animals and plants. 


e It g) ace with mitosis. 


Types of reproduction 


Bi Spore Vegetative 
ae Budding Regeneration p > Y 


fission propagation reproduction 
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1. Binary fission: 


It occurs in unicellular living organisms as: 
Unicellular protozoan (Amoeba — paramecium — euglena) 


Simple algae and bacteria. 
Bacterial cell 


Two identical cells are produced: 
each is identical to the original 


3. Budding: 

-It occurs in unicellular living organi yeast fungus) 
-Multicellular living organis H and sponges) 
-It is asexual reproductio ces new 

individuals by formati ds in the parent cell. 


4. Regeneration 
It is the ability of 
It occurs in so 


als to compensate their missing parts. 
imals (such as starfish). 
It occurs by Mitosis if the part of this body 
has part of central disc.(2N) 

5. Sporogony (spore propagation): 
It occurs in: some fungi such as bread 
mould mushrooms and some algae. 
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6. Vegetative reproduction: Meiosis | 
It is an asexual reproduction by using vegetative _— Q 3 
organs except seeds. 


B. Sexual reproduction: 


It is the process by which living organisms produce 
individuals with traits differ from the parents. Gametes 


a. Gametes formation b. fertilization. 


Fertilization: It is the combination of the male gamete and mR to form 


*A zygote which contains the normal number © 
of chromosomes of the organism. 
Sexual reproduction is a source of genetic variation: 
two sources male and female parents. = 
This means that the resulted offspring have new, 

genetic traits that combine the parent’s trai 


l- Binary fission , buddiqg, -¥------,-------- and vegetative reproduction are 
the types of asezuki production 


2- During asexu production, the number of parents is ------- , While it is 
----------- duni Sexual reproduction. 
2- The yeas reproduces by budding which is considered as a type of 
--------- yoduction. 

3- Starfish reproduces asexually by ------------- , While bread mould fungus 

4- reproduces by ---------------- 
5- Sexual reproduction depends on two main processes that are ------------ 
and 
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2- Put (_X_) or (\_), then correct the false ones : 
l- The unicellular protozoan reproduce by binary fission. ( 
2- Sexual reproduction maintains the genetic structure of the living 


organisms. ( ) 
3- Amoeba is divided by the binary fission into two identical cells, each is 
similar to the parental cell. ( ) 


4- The asexual reproduction produces living organisms similar in their 
genetic structure. NO ) 
( ) 


5- the starfish reproduces by regeneration. 


3- Give reasons for: 
l- Sexual reproduction is a source of the genetic variation ian individuals. 


2- Asexual reproduction produces offspring with rene Mis identical to 
those of their parents. RO 


. meter/second b. m second? c. meter 
. The image of the dbjectformed by a plane mirror is . 
equal to the ow 6. larger than the object c. smaller thah the object 
. Reproductio pores occurs in all of the following organisms except .......... 
. Starfish . bread mold c. algae 
. The Egs which produced galaxies, stars and universe through millions of 
years are. 
a. oxygen and elu 
b. hydrogen and carbon dioxide 
c. hydrogen and helium. 


FOWDHND e 
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B) What happens when....? 
1. A light ray is incident parallel to the principal axis of the concave mirror. 
2. The observer moving in his car with the same speed and direction of 
another car. 

3. Combination of the male gamete and female gamete. 

Question 2: 


A) Complete each of the following: 
I. The scientist who established the modern theory of the world > 


LS... O 


2. Mitosis occurs in the... ......... cells of organisms. 
3. A bus is moving on a straight line, its speed changes. meters/second 
to 12 meters/second during period of 3 seconds. oa Gi é of acceleration 


B)A body of length 4 cm. at a distance of 6 om gones lens, its focal 


length is 3 cm. 
-Mention the properties of the image faba the length of the 
image and the radius of the lens. © 
Question 3: O 
A) Write the scientific term:. 
I. It’s located in one of the spi s of the Milky Way. 
2. Fibers extended betweeng >: 


poles of the cell in prophase. 


1. Reproduction Za bp g and reproduction by regeneration. 
(From the A example for each of them). 
2. Type of the (5) hich is used in correcting short-sight and long-sight. 


Ques Go 
wy, 
A) Correct the underlined words:. 


1. The offspring resulted from the vegetative reproduction has traits 
different from the original organisms. 

2. The image formed by using a concave lens is virtual and equal to 
the object. 

3. The relative speed is the speed when the object covers unequal 
distances at equal periods of time. 
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B) Give reasons for:. 


I. Mass is a scalar physical quantity. 


2. The continuous expansion of the space. 
3. The sexual reproduction is the source of genetic variation. 
Model Exam (2) 
Question 1: A. complete each of the following: 


NC 
& 


1. The image that can be received on a screen is called......... XN 
2. The scientist who established the modern theory of the organ @f thé solar system is.......... 
3. When the male gamete fuses with the female gamete .......... ajs formed. 
4. Egyptian scientist Dr. Mustafa el said discovered a w etect 

the cancer cell using the Nano molecules of.......... 
B. A car its motion starts from rest and then its spe ases to 15 m/sec. through 5 
seconds and another car its motion starts from re en its speed increases to 20 m/sec. 
through 10 seconds. 


Which of the two cars is moving at ree Yaron? 
Question 2: YS 


A. Choose the co bdynswer: 
1. from the exgnbpe the vector physical quantities is.......... 


nt. B. the mass c. the time d-the length 


b- Telophase. C- Metaphase. D- Prophase. 

4. The image formed by a convex lens when the body is placed at a distance 
greater than twice of its focal length is........... 

a. real, inverted and equal to the object b. real, inverted and magnified. 

c. real, inverted and diminished d. virtual ,upright and enlarged. 
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B-Mention one use for each of the following: 


1. Contact lenses. 
2. The light year. 


C) 1. Show by drawing arly the formation ofa an image is tegiak to sE object 
using a concave mirror. 


Question 3: 
A. Write the scientific term: 
1. A point inside the lens lies on the principle axis in the mid A beweer 


its faces O 
2. It’s a wide and extended space that contains A 


3. It’s formed in the reproductive cell of the living afiş s through meiosis. 
4. The value of object’s speed relative to the sey 


B. Complete the missing parts in the table aa rtion the law used in 
solutions: 


Speed (m/sec). TTO Time (sec.) 
EAE Ww Om 8 sec. 
2 m/sec. YO Roane er 3 sec. 
5 m/sec. 60 m NOPELE 


Question 4: op 
A. Correct the u ed words: 

1. Nine plan "K, around the sun. 

2. Eac rap of stars is gathered in the solar system. 


3. In is, each product cell contains the twice number of chromosomes 
of the parent cell. 


C. Show by drawing only the direction of the light ray after passing 
through a convex lens in the following states: 

1. The incident light ray passing through the optical center of the lens. 
2. The incident light ray parallel to the principle axis. 

3. The incident light ray passing through the focus. 
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Model Exam (1)(Model answer) 
Question 1:. 


A) Choose the correct answer:. 
1-c 2-a 3-a 4-c 
B) What happens when....? 
1-reflect by focus. 

2-seems at rest. O 
3-zygote formed. cS 
Question 2: a 


Complete each of the following: 


1-alfred hale 2-somatic cell RO 


1-solar system 2- as r 3- virtual 


B) 1-Yeast fungus by g 
Star fish by reg on. 
2- short sigh by concave lens ,long sightedness by convex. 


Question 4:. > 


LO underlined words:. 
a)1-sex production 2- small 3-irregular speed 


B) 1-needs magnitude only. 
2- due to separation between galaxies. 
3- Bec. It comes from two different sources by meiosis. 
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Model Exam (2) (model answer) 


Question 1: A. complete each of the following: 
1-Real 2- Alfred hale 3-Zygote 4- Gold 
B) First car a = 15/5 = 3 m/s? 
Second car a = 20/10 = 2 m/s? 


Question 2: 
A. Choose the correct answer: 
1-a 2-b 3-c 
b)1- to correct vision defect. S 
2- Measuring unit between celestial bodies. 5) 


c) 


Question 3: CX 


A-Write the scientific term: 
1-optical center 2- ne 3- gametes 4- relative speed 
=1 


b) A=5 B= 2 


uestion 4: a) 
B Corredthe underlined words: 


ee 2- galaxies 3- half 
awing:- 
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